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1 Introduction

In the last RAN2 e-meetings, RRM relaxation for RedCapUE was discussed and the following agreements have been made regarding RRM relaxation for RRC idle/inactive mode.
Agreements in RAN2#113bis-e:

1. Assuming there will be a stationary property based on subscription (which is FFS), we will not restrict to this and will continue to assume that a UE can use some RSRP/RSRQ based criteria (FFS whether reuse R16 thresholds or new ones. FFS also on the use of a beam based criteria)
2. At least for RRC idle/inactive, a measurement-based R17 stationarity criterion can be configured separately from R16 low-mobility criterion for R17 UEs supporting the feature. FFS how the configuration is provided. FFS whether this stationarity criterion is based on:

     -
the same algorithm used in R16 low-mobility criterion but with its own specific set of thresholds; and/or


 -
a combination of R16 low-mobility criterion and/or beam-change based criterion. Exact details of beam change criterion are FFS.
3. Network can configure R17 stationarity criterion/criteria together with a not-at-cell-edge criterion, to trigger RRM relaxations in RRC Idle/Inactive for R17 UEs supporting the feature. FFS whether the R16 not-at-cell-edge thresholds can be reused or separate R17 not-at-cell-edge thresholds are needed. 
Agreements in RAN2#114e:

1. Subscription based relaxation criteria will not be considered in Rel-17 RRM relaxation

2. Reuse R16 low mobility criterion, as part or whole of Rel-17 stationary criterion in RRC_IDLE/INACTIVE. When NW configures both Rel-17 stationary criterion and Rel-16 low mobility criterion, NW configures different Rel-17 thresholds (i.e., SSearchDeltaP_stationary/TSearchDeltaP_stationary) from Rel-16 (SSearchDeltaP / TSearchDeltaP). How to configure the criterion (e.g. more stringent) is left to NW implementation (i.e. no specification impact to RAN2).  

3. Postpone the following discussion until RAN4 defines RRM relaxation method for Rel-17:


When NW configures both R16/R17 relaxation criteria and the UE fulfills both, UE performs:


- Option 1) UE performs Rel-17 RRM relaxation method


- Option 2) It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation
4. Working Assumption: If beam-level criterion is adopted for Rel-17 stationary criterion in RRC_IDLE/INACTIVE, it is configured separately with Rel-16 low mobility criterion reused

5. When NW configures Rel-17 RRM relaxation for RRC_IDLE/INACTIVE, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration. FFS whether the same applies to RRC Connected

6. Continue discussion on Rel-17 not-at-cell-edge criterion in RRC_IDLE/INACTIVE within two options:

- Option 1) Reuse Rel-16 not-at-cell-edge criterion with the same thresholds (i.e., SSearchThresholdP / SSearchThresholdQ)

- Option 2) Reuse Rel-16 not-at-cell-edge criterion with the different thresholds
Agreements in RAN2#115e:

1. Do not introduce beam change based criterion in Rel-17.

2. Send LS to RAN4 to inform RAN2 conclusions for RRM relaxation.

3. The LS to RAN4 includes the agreed RAN2 conclusions and “For RRC_IDLE/INACTIVE, RAN4 is asked to study and define corresponding R17 RRM relaxation method” .

4. Introduce separate Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 stationary criterion (if configured). If configured with a not-at-cell-edge criterion, the R17 stationary criterion can only be configured together with the R17 not-at-cell-edge criterion, not with the R16 one

In this contribution, we further discuss left open issues on RRM relaxation for RRC idle/inactive UEs.
2 Discussion

Rel-16 power saving WI has just completed the specification work on UE’s RRM relaxation. This work is focused on RRC idle/inactive mode neighbour cell measurement relaxation and the key feature is to introduce two criteria (i.e. low-mobility criterion and not-cell-edge criterion) in RAN2’s spec for UE’s evaluation, and relaxed measurement requirement is specified in RAN4’s spec when the configured criteria is fulfilled.

For Rel-16 RRC idle/inactive mode RRM relaxation, network may configure either or both of low-mobility criterion and not-cell-edge criterion for RRM measurement relaxation. When both criteria are configured, network could further indicate whether the UE needs to fulfil either or both criteria to relax RRM measurement. More specifically, when both criteria are configured, if combineRelaxedMeasCondition is configured, a UE in RRC idle/inactive needs to fulfil both criteria in order to relax measurement requirements for cell reselection. If combineRelaxedMeasCondition is not configured, the UE is allowed to relax measurement requirements for cell reselection when either or both of the criteria are fulfilled.
Observation 1 In Rel-16, when both low-mobility criterion and not-cell-edge criterion are configured, a parameter combineRelaxedMeasCondition can be used to control a UE in RRC idle/inactive whether needs to fulfil both criteria in order to relax measurement requirements for cell reselection.
In Rel-17 RedCap WI, RRM relaxation for both RRC idle/inactive mode and RRC connected mode is studied. For RRC idle/inactive mode RRM relaxation, RAN2 have agreed to introduce Rel-17 stationary criterion and Rel-17 not-cell-edge criterion with separate thresholds compared to Rel-16 low-mobility criterion and Rel-16 not-cell-edge criterion, respectively. Given that the Rel-17 RRM relaxation aims at stationary UEs, RAN2 has also made the agreement that when network configures Rel-17 RRM relaxation for RRC idle/inactive, Rel-17 stationary criterion is mandatory, and Rel-17 not -cell-edge criterion is optional configuration. In other words, for Rel-17 RRM relaxation in RRC idle/inactive, network could choose to configure Rel-17 stationary criterion only or Rel-17 stationary criterion together with Rel-17 not -cell-edge criterion. The question is when both Rel-17 stationary criterion and Rel-17 not-at-cell-edge criterion are configured, whether UE is allowed to relax neighour cell measurement requirements if only Rel-17 stationary criterion is fulfilled, or UE could relax neighour cell measurement requirements only when both criteria are fulfilled under this configuration. In our view, this is similar to the Rel-16 discussion and we could follow the same way as Rel-16 , i.e., when both Rel-17 stationary criterion and Rel-17 not -cell-edge criterion are configured, whether UE is allowed to relax neighour cell measurement requirements if only Rel-17 stationary criterion is fulfilled is configurable by network. Since Rel-17 RRM relaxation and Rel-16 RRM relaxation are independent configurations, a new parameter combineRelaxedMeasCondition-r17 can be introduced for Rel-17 RRM relaxation.
Observation 2 In Rel-17, network could choose to configure Rel-17 stationary criterion only or Rel-17 stationary criterion together with Rel-17 not -cell-edge criterion.
Proposal 1 Introduce a new parameter combineRelaxedMeasCondition-r17 to control a Rel-17 UE in RRC idle/inactive whether it needs to fulfil both criteria in order to relax measurement requirements when both Rel-17 stationary criterion and Rel-17 not -cell-edge criterion are configured.

In Rel-16, when only low molility criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, whether measurements on high priority frequencies can be relaxed beyond "Thigher_priority_search" is controlled by the network via the parameter highPriorityMeasRelax. Based on RAN4 spec, in this case, when highPriorityMeasRelax is configured, the UE shall search for inter-frequency layers/E-UTRA inter-RAT frequency layers of higher priority at least every K2* Thigher_priority_search, where K2 = 60.
Observation 3 In Rel-16, a parameter highPriorityMeasRelax is used to control whether measurements on high priority frequencies can be relaxed beyond " Thigher_priority_search" when only low mobility criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
For Rel-17 RRC idle/inactive mode RRM relaxation, when only Rel-17 stationary criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, considering that Rel-17 stationary criterion is more stringent than Rel-16 low-mobility criterion, it seems reasonable to introduce more relaxed RRC measurement requirements for NR inter-frequency or inter-RAT frequency of higher priority frequencies for this case compared to K2* Thigher_priority_search. However, this is fully up to RAN4. If RAN4 specifies new RRM relaxation method for higher priority frequencies, we think we should introduce a separate highPriorityMeasRelax-17 indication for R17 stationary UEs. In this way, network could control whether to allow measurements on high priority frequencies to be relaxed to K2* Thigher_priority_search for low mobility UEs and/or to an even longer time interval (depending on the new RRM relaxation method) for stationary UEs in a more flexible way.
Proposal 2 If RAN4 define new RRM relaxation method for higher priority frequenciesfor the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ , RAN2 introduce a separate highPriorityMeasRelax-r17 indication for R17 stationary UEs to use.

Proposal 3 Send LS to RAN4 asking whether to introduce new RRM relaxation method for higher priority frequencies for the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
3 Conclusion

Based on the discussion above, we make the following observations:

Observation 1 In Rel-16, when both low-mobility criterion and not-cell-edge criterion are configured, a parameter combineRelaxedMeasCondition can be used to control a UE in RRC idle/inactive whether needs to fulfil both criteria in order to relax measurement requirements for cell reselection.
Observation 2 In Rel-17, network could choose to configure Rel-17 stationary criterion only or Rel-17 stationary criterion together with Rel-17 not-cell-edge criterion.
Observation 3 In Rel-16, a parameter highPriorityMeasRelax is used to control whether measurements on high priority frequencies can be relaxed beyond " Thigher_priority_search" when only low mobility criterion is configured and fulfilled, and when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
And we propose the following: 
Proposal 4 Introduce a new parameter combineRelaxedMeasCondition-r17 to control a Rel-17 UE in RRC idle/inactive whether it needs to fulfil both criteria in order to relax measurement requirements when both Rel-17 stationary criterion and Rel-17 not -cell-edge criterion are configured.

Proposal 5 If RAN4 define new RRM relaxation method for higher priority frequenciesfor the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ , RAN2 introduce a separate highPriorityMeasRelax-r17 indication for R17 stationary UEs to use.

Proposal 6 Send LS to RAN4 asking whether to introduce new RRM relaxation method for higher priority frequencies for the case when only stationary criterion is configured and fulfilled, and the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ.
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